Cytotoxicity of myeloperoxidase-activated catechols: oxidative injury to the red blood cell.
The effects of two catechols (1,2-benzenediol and nordihydroguaiaretic acid) on the myeloperoxidase-Cl(-)-H2O2 antimicrobial/cytotoxic system of the human neutrophil were investigated. To determine the cytotoxicity of myeloperoxidase-generated oxygen metabolites (mainly chlorinated oxidants such as hypochlorite) and catechol oxidation products, the well characterized erythrocyte was used as a target. At relatively low concentrations (less than 10 microM), the catechols acted as redox catalysts by stimulating the generation of chlorinated oxidants. This is visualized as a promotion of haemolysis which reached a maximum and then decreased again with increasing concentrations of the catechol. In this respect, the dicatechol, nordihydroguaiaretic acid, was more potent. At higher concentrations, the catechols competed more effectively with Cl- as electron donors and the generation of chlorinated oxidants decreased with a consequent decrease in haemolysis. Above 200 microM nordihydroguaiaretic acid, complete haemolysis occurred which might be due to high membrane concentrations of the catechol due to its high lipid solubility. In contrast, high 1,2-benzenediol concentrations did not induce haemolysis. The catechols stimulated methaemoglobin formation in a concentration-dependent fashion with 1,2-benzenediol more potent than nordihydroguaiaretic acid. There was some correlation between membrane microviscosity and haemolysis which in turn did not correlate with haemoglobin oxidation. No direct correlation existed between intracellular methaemoglobin formation and the precipitation of haemoglobin oxidation products on the membrane. Disulphide crosslinks were not involved in the covalent polymerization of haemoglobin subunits.